Recent advances in methods for protein identification by a combination of mass spectrometry and protein/ DNA sequence database enabled to study of high throughput analysis of proteome. In addition to expression level, numerous characterics of the proteins such as cellular localization, complex formation, stability, and post-transcriptional modifications can be studied by proteomic approach. However, whole proteome analysis has limitation to identify proteins with low expression level. Here we present that our strategy for purification of proteins with post-translational modifications, such as ubiquitylation and phosphorylation by a$nity chromatography. Using antibodies against these modification groups, modified proteins were e#ectively purified. After digestion by trypsin, resulting peptides were subjected to online LC-ESI-MS/MS analysis. In addition to known substrate proteins, novel substrate proteins were identified. Thus, a$nity purification of proteins that have post. translational modifications is e#ective method for focused proteomics.
. Ubiquitin-dependent proteolysis. The major role of protein ubiquitylation is a marker to be recognized by proteasome, an ATP-dependent multi-protease complex. Protein ubiquitylation is achieved by a multistep mechanism involving several enzymes: an ubiquitin-activating enzyme (E1), ubiquitin-conjugating enzyme (E2), and ubiquitin-ligase (E3).
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A$nity purification of proteins with posttranslational modifications. Modified proteins, such as ubiquitylated and phosphorylated proteins were enriched by a$nity chromatography using ligand against modification groups (i.e., antibodies).
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ῌ ῑ ῒ ῍ Fig. 3 . Quantitative analysis of a$nity purified proteins using stable-isotope labeling in vivo. Cell were cultured with amino acid labeled with stable-isotope (D3-labeled leucine) or normal amino acid. Labeled cells were subjected to a treatment (drugs, extracellular stimulations). Unlabeled cells were used as a control. After preparation of cell extracts from these cells, lysates were mixed and subjected to a$nity chromatography. Purified proteins were subjected to digestion with trypsin, and derived peptides were analyzed by mass spectrometry. The intensity of observed paired peak ions shows the relative abundance of corresponding peptides. The sequence of these peptides was identified by MS/MS analysis Comprehensive Analysis of Protein Modification 
